







Can science explain consciousness?
Lessons from coma & related states
Arousal & awareness
Laureys, 2005


















= necessary but not sufficient
Measuring brain activity
Altered states of consciousness







Boly et al, 2009
Vanhaudenhuyse & Demertzi et al, 2011
Consciousness ≠ global brain function
Laureys et al., Lancet Neurology, 2004 
PET = diagnostic & prognostic markers 
Stender et al, 2016 










Vanhaudenhuyse et al, Brain, 2010







Laureys et al., Neuroimage, 2002
Boly et al., 2008
Pain
MCS patients activate the same areas as 
healthy controls, meaning that the stimulus 
can be integrated and processed
Diagnostic error after coma 
Diagnosis & prognosis
n=103 post-comatose patients
– 45  clinical consensus diagnosis ‘vegetative state’ 
– 18  signs of awareness (Coma Recovery Scale)
 30-40% potential misdiagnosis
Schnakers et al, 2009
Stender et al, 2014
fMRI-based communication
Diagnosis & prognosis
Monti & Vanhaudenhuyse et al, 2010
Noirhomme et al, 2015
Lesenfants, Habbal et al, 2014 
EEG-based communication
Quality of life
Bruno et al, BMJ Open, 2011
Quality of life
Near-death experiences
Charland-Verville et al, 2014










Thonnard et al, 2013
NDE
Near-death experiences
Charland-Verville* & Piuralli*, Martial, et al., in preparation
Brain function in syncope-induced 
near death experiences in normal 
healthy volunteers
43% reported a NDE as 
defined by the Greyson NDE 
scale
Death
“Clinical” death VERSUS brain death
Sometimes confusion!
! Remember that not a single patient who 
showed clinical criteria of brain death has 
ever recovered consciousness !
Conclusion
Human conscious awareness
≈ emergent property of collective critical neural network dynamics, 
involving a frontoparietal global workspace 
≈ still not fully explained
Diagnostic use 
≈ 40% misdiagnosis
Prognostic use
≈ multimodal imaging
Contact:
cmartial@ulg.ac.be
coma@ulg.ac.be
